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ITEM:
' THRUST CHAMBER, REGENERATIVE, COQLED, ROCEET ENGINE.

FUNCTTON: '
PROVIDES ENCLOSURE FOR COMBUSTION OF PROPELLANT AND EXFANSION AN-
EXPULSICN OF COMBUSTION GASES TG GENERATE THRUST. CHAMBER I3 FTUIZ
REGENERATIVELY COQOLED {120 CHANNELS), FABRTCATED FROM A J04L 5.5,
LINEER AND ELECTROFORMED NICKEL SHELL (REGEN JACKET CLOSEOUT) . Po~1I3

. 131 PSIA. GAS WALL TEMPERATURE I3 400 F (500 F EXT). CHAMBER TERCL-
IS 5.8 IN. DIAMETER. BOLTED NOZZLE ATTACHMENT FLANGE WITH GRAFOCL
SEAL. NGOEZLE EXTENSION. FLANGE IS AT AN AREAR RATIO OF 6 TO 1. :

FAILIURE MODE:
STRUCTURAL FAILURE, CHAMBFR BURN THROUGH.

CAISE (S) = ’

HIGH TEMPERATURE/LOCALIZED REoT SPOT/INADEQUATE COOLING /= COMBUSTION
INSTABILITY, GAS BUBRLE IN REGEN CHANNELS, IMFRODER SPRAY PATTERY,
PLUGGED INJECTOR ORIFICE OR COOLING CHANNEL, MATERIAL CEFECT, WzID
DEFECT, HIGH NOZZLE SIDE LoADS, GIMBAL ACTUATOR FATILURE DURING ASCENT
ALLOWING NOZZLX EXTENSTON TC ROTATE INTO ATIRSTREAM CREATING HIcE
BEENDING MOMENTS. RUPTURED FPFILTER ALLOWS CONTAMINATION FEACH
REGENERATIVE CHANNELS.

EFFECT (S) ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D} CREW/VEHICLE

(A] LOSE OF FUNCTION - LOSS OF ONE ENGINE. POSSIBLE CHAMBER EXFLOSTION
DUE TQ BURN THRUUGH.

(B) LOSS OF INTERFACE FUNCTION - POSSIBLE DAMAGE TOQ AFT RCS, T85 OR
POD/AFT FUSELAGE STRUCTURAL DAMAGE.
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A

(C} POSSTELE EARLY MISSION TERMINATION. REDLINE ADDITIONAL PROPEICANT
FOR RCS BACKUP DEORBIT. NEXT PLS DEORBIT IF SUFFICIENT FROPELLANT NOT
AVAILAELE. . - . -

(D) POSSIBLE IOSS OF CREW/VEHICLE - POSSIBLE FIRE OR EXPLOSION DUE TO
EXHAUST GASES QR PROPELLANT DUMPING INTC BOD,

DISPOSITION & RATIOMALE: :
(A)DESTIGN {B)}TEET (C)}INSPECTION (D) FAILORE HISTORY {E) OPERATIONAL USF

{A) DESIGH

DETAILED THERMAL AND ETRESES ANALYSES PERFORMED. STRUCTURAL FACTCR CF
SAFETY 1.4 MINIMUM. BOSF (BURN=OUT SAFETY FACTOR) IS 1.4 UNDER WoRS™
CASE CONDITIONRS OF OPERATIONS WITHIN SODE ENVELOPE. LIF®™ OYCLE DESTGN
MARGIN IS 4.0. REDUNDANT ENGINES ARE PROVIDED. ENGINE INLET FILTERS
ARE PROVIDED. POST-FIRE PURGES FERFORMED TO REMOVE RESIDUAL FUEL
FROM REGEN JACKET AND INJECTOR. RESTDUATLS PURGED FROM BALL WVALYT
CAVITY APFTER .LANDING. THE BI-PROF VALVE REDUNDANT SEALS DREVEYT
PROPELLANT LEAKAGE INTO CHAMBER. GN2 TRICKLE PURGE AFPLIED TO ENGINT
ON GRCUND TO PREVENT AIR/ MOISTURE MIGRATION INTO INSECTOR. THROAT
PLUG WITHE DESICCANT INSTALLED AFPTER LANDING TO LIMIT CONTAMINATTCY
POTENTIAL AND PROTECT ENGINE WHEM TRICKLE PURGE DISCOMNECTED. -

(B) TEST

QUALIFICATION TESTS

VIBRATION TESTS AT ENGINE LEVEL. HOT=-FIRE TEST FROGRAM -
VERIFICATION OF PERFORMANCE WITMIN SPEC ENVELOPE. ‘TCA LEVEL — 10+
FIRINGS, 6941 SEC DURATION, 20 BOMB STABTILITY TESTS. ENGINE LEVEL -
760 FIRINGS = 13251 SEC DURATION. 12 THERMAL MARGIN OFF-LIMITS
TESTS. SYSTEM LEVEL = 458 FIRINGS, 14831 SEC DURATION. DEFINITION GF
PERFORMANCE UNDER ABNORMAL CCONDITIONS - EFFECT OF PROPULSION SYSTTY
FAILURES, PROPULSION SYSTEM OPERATION IN CONTINGENCY MODES.,

ACCEPTANCE TESTS

DETAILED VISUAL INSPECTION. WELD INSPECTICHNS. INDIVIDUAL CHANNELS
FLOWED & LEAK CEECKED. PROOF PRESSURE & LEAX TESTING OF CHAMEER,
ELECTROFORMED NICKEL TC STAINLESS STEEL BOND AND WELDS. VERIFICATION
OF HEAT~-FLOX COMPATIBEILITY BEIWEEN INJECTOR AND CIIAMBER. MINIMUM <F
TWO 3J0=SECOND FIRINGS OF COMPLETE ENGINE ASSEMBLY TOR PERFORMARNCE
VERIFICATION. GCLEANLINESS VERIFICATION.

GRCUND TURNARGUNL

V43CBO.211l PERFORMS LEAK CHECK OF OME CHAMBER/ NQZZLE JOINT FOR FIRST
FLIGHT AND ON S-FLIGHT INTERVALS.

VAICED.Q1Q DEFINES ENCINE PROTEQCTION REQUIREMENTS (THROAT PLUG AYD

TRICKLE PURGE): THROAT FLUS INSTALLATTON OR TRICKLE PURGE INITIATION

REQUIRED WITHIN 24 HOURS OF LANDIMG.
¥43CE0.050 REQUIRES PURGE O©OF RESIDUAL PROPELLANT TROM BALL VALYVZ
CAVITY WITHIN 14 DRYS OF LANDTHG.
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V43ICED.020 DEFINES DETAILED VISUAL INSPECTION OF OME INJECTOR,
ACQUSTIC CAVITIES, COMBUSTION CHAMBER WALL, AND NOZZIE; DOCUMENTATICHN
IS5 REQUIRED FTOR ANY ANOMALOUS INDICATIONS (PERFORMED EACH FLIGHT) .
V43CED. Q30 DEFINES DETAILED VISUAL INSFECTION OF -ENGINE CDOMFONINTIS
WITHIN ENGINE EOX (REMOVAL OF HEAT SHIELD REQUIRED) : REQUIREMENTS TIC
BE CARRIED OUT WHENEVER POD 13 REMOVED (AT LEAST EVERY S FLIGHTS).

V43CB0O.275 PERFORMS PERIODIC LEAK CHECYK OF ENGINE PLUMEING COWNSTREAY
OF ENGINE BI-FROP VALVE EVERY FIVE FLIGHTS.
VE&ICED.OS0 REQUIRES PROPELLANT SAMPLY (SE-5«0073) FOR SECOND FLIGHT
AND ON A CONTINGENCY EBASIS. . -
V4ICHO.01C PERFORMS WATER INTRUSION INGFECTION AFTER FIREX USAGE CH
PALD.

(C) INSPECTION

RECEYVING INSFECTION .
MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION,

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 200 FOR MMH AND 200 A FOR NTO AND CORRCSICU
PROTECTICN PROVISICNS ARE VERITIED BY INSPECTION.

ASSEMBLY /INSTALLATION : '
MANUTACTURING, ASSEMBLY AND INSTALLATION FROCEDURES ARE VERITIZC =¥
INSPESTTION. CRITICAL DIMENSICHS AND SURFACE FINTSHES ARE YERIFIEL =7
INSPECTION. DIMENSISHAL INSPECTION QF THRUST CHAMBER APTER MACHINTINZ
1S VERIFTIED BY INSDECTION.
CRITICAL FROCESSES o

NICKEL PLATING THICENESS IS YVERIFIED BY INSPECTION. THE WELDING
PROCESE AND VERIFICATION THAT WELDS MEET SPECIFICATION RECUIRTMENTS
ARE VERIFIED BY INSFECTICN,

RONDESTRUCTIVE EVALOATION
PENETRANT AND RAOTOGRAPHIC INSPECTION OF WELDS LARE VERIFIED BY

INSPECTICHN. ULTRASCONIC INSPECTION oOF THRUST CHAMEER TFORGING IS
VERIFIED HY INSEECTION. CEAMEER PENETRANT INSFECTION IS VERIFIED EY
INSPECTION.

TESTING

TEST EQUIPMENT AND TOOL CALYBRATION ARE VERIFYED BY INSPECTICN.
ACCEPTANCE TIST IS5 VERIFTIED BY INSPECTION. CHAMBER ILTAX TIST IS
VERIFIED BY INSPECTION. CHAMBER FLOW CALTBRATION I8 VERIFIED B
INSPECTION,

HAMDLING /PACYRGING
HANDLING, PACKAGING, STORAGE AND SHIPFING REQUIREMENTE ARE VERITIED 2%
INSPECTION.- '

F T | - T EE
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LINER/CIOSEOUT DISBONDING WAS OQBSERVED ON & DCEVELOPMENT ENGINE.
OVEREEATING OCCURRED DURING BOSF TESTING, -MISSTON RULES/REDLINES
AVOID OFERATION IN REGIMES WHERE FAILURE PREDICTED.

CAR AC4020 RECORDS ACOUSTIC CAVITY LIP EROSION ON A POD QUAL ENGINT
DUE TC LOW CYCLE FATIGUE CAUSED BY HIGE WALL TEMPERATURES. ESTIMATEC
WALL TEMPERATURE WAS 1500 DEG F., NOMTNAL TEMPERATURE 800 DEG F, (100
MISSICN LIFE). THE EIGH TEMFERATURE WAS A RESULT OF MISALIGHED
INJECTOR FACE FLATES. PROCESSES WERE MODIFIED AND ADDITIOMAL
INSPECTIONS ADDED. = BGNDING OF THE INJECTOR PLATES IS REQUIRED PRICR
TG HYDRO=-TEST TO LIMIT WEAR ON THE ALIGNMENT PINS. SUBSEQUENT
INJECTORS TESTED WITH TEFLON LINER WHICH EXTENDS TO CAVITY LIP. ALL
FLIGHT ENGINES EXCEPT SN 1Q1M AND 5N102 WERE TESTED WITH THE LONSER
TEFLON LINER. SH 102 WAS USED ON OV-09%, §IL; 5N 101M IS ASSIGNED TO
OV=-1D4, 191 TESTS WERE PFERFOURMED APTER ERCSION BEGAN. NO MEASURARLE
EFFECT oN PERFORMANCE OR OFERATION. DETAILED INSPECTIONS ARS
PERFORMED AFTER EAGH FLIGHT.

{E) OCPERATICNAL USE

FAILURE MAY BE DIFFICULT To DIAGNOSE. ISOLATE FAILED ENGINE iMD
COMPLETE MISSION REQUIREMENTS USING CROSSFEZID FOR FRODPELLAYT
UTILIZATION. REZDLINE ADDITICNAL FPROPELLANT FOR Ros BACKUF DECRBEIT.
HEXT PLS DECRBIT IF PROPELLANT FOR RCS BACKUP NOT AVAILABIE. POSSISIZ
MISSION IMPACT. LECREASED PROPELLANT AVAILABLE FROM OMs T2 RCs
THROUGH INTERCONNECT FOR ON=ORBIT COFPERATION.



